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(54) OPTICAL FIBER AMPLIFIER 

(57)Abstract: 

PURPOSE: To cut OFF an exciting light 
source when a malfunction occurs at a 
part of a transmission line of an 
amplified optical signal so that a light of 
high output amplified by an optical fiber 
amplifier is not observed directly by 
human eyes. 

CONSTITUTION: The optical fiber 
amplifier comprises a wavelength branch 
unit 6 for separating leakage of an 
exciting light of an optical fiber amplifier 
of next stage into a signal light and an 
exciting light to a transmission line after 
it is amplified by an optical fiber 

amplifier of a previous stage to detect leakage of the exciting light by 
a photodetector 7. Thus, a malfunction of the transmission line is 
detected. Here, when cut-off of a transmission line occurs between 
the amplifier in the previous stage and the amplifier in the next stage, 
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light is not incident on the photodetector 7 provided at the amplifier 
in the previous stage, and an exciting light source 4 is automatically 
cut OFF by an exciting light controller 8. 
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OPTICAL FIBER AMPLIFIER 
[WHAT IS CLAIMED IS;] 

[Claim 1] In a system used by connecting a large number of 
optical fiber amplifiers of a rearward excitation style, an 
optical fiber amplifier comprising, in a part of an output 
transmission path after optical fiber amplification, a 
wavelength demultiplexer for separating a signal light 
wavelength from an exciting light wavelength from a 
subsequent optical amplifier, an optical receiving element 
for receiving light having a wavelength of said exciting light, 
and a control circuit for intercepting an output of exciting 
light from a preceding optical amplifier based on the light 
detected by said optical receiving element. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Field of the Invention] The present invention relates to 
an optical fiber amplifier which directly amplifies light. 
[0002] 

[Prior Arts] In recent years, with the advent of optical 
amplifiers, a system for constructing a light distribution 
network has been investigated. Since the optical fiber 
amplifiers amplify input light on the order of lmW for an 
output of 10-50mW, direct irradiation into the eyes results 
in adverse effects on the human body. Therefore, various 
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detecting methods for intercepting exciting light if an 
abnormality occurs in a transmission path have been 
considered. 

[0003] Hereinafter, prior detecting methods will be described. 
Fig. 3 shows an example of the prior detecting methods, in 
the drawing, 1 denotes an optical isolator on the incidence 
side for suppressing reflected returning light to an input 
signal, 2 denotes an Er doped fiber for amplifying incident 
light, 3 denotes a wavelength multiplexer to make exciting 
light for amplification incident, 4 denotes an exciting light 
source, 5 denotes an optical isolator on the emission side 
for suppressing returning light, 9 denotes an optical 
branching device for branching reflected returning light, 
and 7 denotes an optical receiving element for detecting 
reflected returning light. 8 denotes a control circuit 
portion for turning off the exciting light source according 
to the level of the above optical receiving element. 
[0004] In terms of the optical fiber amplifier constructed 
as described above, movements thereof will be described. In 
a transmission path where a light signal that has been 
amplified by the optical fiber amplifier passes until it is 
made incident onto the subseguent optical fiber amplifier, 
if a disconnection of the optical connector or breaking of 
the optical fiber or the like occurs, Fresnel-ref lected light 
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from the optical fiber end face is branched by the optical 
branching device 9 provided at the optical fiber output 
terminal and enters the optical receiving element 7. In this 
optical receiving element 7, a threshold value is set to 
discriminate between optical receiving power when there is 
no abnormality in the transmission path and optical receiving 
power of the reflected returning light that must detect a 
transmission path abnormality, and when receiving optical 
receiving power greater than this threshold value, the 
exciting light source 4 is turned off by the control circuit 
portion 8. The smaller the difference in the optical 
receiving power, between the cases where the transmission 
path is normal and abnormal, the more likely a malfunction 
will occur. 
[0005] 

[Themes to be Solved by the Invention] In a method where 
Fresnel-ref lected light from the optical fiber end face is 
detected, the Fresnel-ref lected light due to a transmission 
path abnormality (such as a disconnection of the optical fiber, 
a break light in the optical fiber or the like) must be 
discriminated from reflected light from the transmission path 
in a normal transmitting condition. Therefore, there has 
been a problem such that the optical receiving level setting 
in a detector for detecting the reflected light is difficult. 
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In particular, in terms of the transmitting path abnormality 
due to breaking of the optical fiber, the returning light 
amount varies depending on the fracture condition of the 
broken optical fiber end face, therefore a case occurs wherein 
the transmission path abnormality cannot be detected. In 
addition, in terms of a system configuration where an optical 
switch, an optical branch coupler and the like are connected 
via optical connectors between optical amplifiers, the 
reflected returning light amount at the detector varies 
depending on the position where the optical connector 
disconnects, therefore detection level setting becomes 
difficult. Moreover, since light having an identical 
wavelength as that of the signal light is detected, a 
branching loss is produced. Furthermore, a detecting method 
by means of reflected light is easily affected due to 
interference and the like and has problems such that 
fluctuation in the light amount at the optical receiving 
portion easily occurs, etc. 

[0006] The present invention solves such prior problems and 
provides a detecting method which facilitates the detecting 
level setting. 

[0007] 

[Means for Solving Themes] In terms of an exciting light leak 
from a subsequent optical fiber amplifier, in a transmission 
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path after amplification by a preceding optical fiber 
amplifier, a wavelength demultiplexer for separating signal 
light from exciting light is provided and the exciting light 
leak is detected by an optical receiving element, whereby- 
detecting a transmission path abnormality. Needless to say, 
it is more effective to, by inserting a cut-off filter for 
the signal light wavelength into the optical receiving 
element to suppress a light leak of the signal light, increase 
the difference in the optical receiving level between the 
signal light and exciting light power. 
[0008] 

[Action] The exciting light from the subsequent optical fiber 
amplifier employing a rearward excitation style contributes 
to amplifying the signal light at the wavelength multiplexer 
and the Er doped fiber and also a part of the exciting light 
takes a course in the reverse direction to the signal light 
and is transmitted to the preceding optical fiber amplifier. 
This transmitted light is separated by the wavelength 
demultiplexer provided in the preceding optical fiber 
amplifier for signal light and exciting light and detected 
by the optical receiving element disposed at an output port 
for the exciting light. Herein, if an interception in the 
transmission path occurs between the preceding optical fiber 
amplifier and subsequent optical fiber amplifier, the light 
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emission into the optical receiving element provided in the 
preceding optical amplifier stops and a transmitting path 
abnormality can be detected. When an abnormality in the 
transmission path is detected, the exciting light is 
automatically intercepted by the exciting light control 
circuit . 
[0009] 

[Preferred Embodiment] Hereinafter, an embodiment of the 
present invention will be described based on the drawings. 

[0010] Fig. 1 is a configuration view of the optical amplifier 
of the present invention. 1 denotes an optical isolator on 
the incidence side, 2 denotes an Er doped fiber, 3 denotes 
a wavelength multiplexer to make exciting light incident into 
an Er doped fiber, 4 denotes an exciting light source of 1 . 48um, 
5 denotes an optical isolator on the emission side, 6 denotes 
a wavelength demultiplexer for demultiplexing exciting light 
from a subsequent optical fiber amplifier, 7 denotes an 
optical receiving element for distinguishing the existence 
of exciting light in the optical receiving element, and 8 
is a control circuit for turning off an output from the 
preceding exciting light source when the exciting light is 
not detected. 

[0011] Fig. 2 is a view showing operations for detecting an 
optical fiber transmission path. The exciting light from the 
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subsequent optical fiber amplifier is introduced into the 
Er doped optical fiber 2 by the wavelength multiplexer 3, 
70% thereof contributes as amplifying actions to the signal 
light, and a part of the remaining light passes through the 
optical isolator 2 (at the optical isolator 2, the 
transmission factor declines by 20-30dB) and returns to the 
preceding optical fiber amplifier. Since the exciting light 
has a great optical output, an amount of light, that is 
sufficient for detection, is obtainable even after passing 
through the optical isolator 2. 

[0012] This light is made incident from the output terminal 
of the preceding optical fiber amplifier and light of exciting 
light of 1.48um is separated therefrom by the wavelength 
demultiplexer 6. This light is detected by the optical 
receiving element 7 and it is judged that the transmission 
path is normally connected. 

[0013] The signal light of 1 . 55um and exciting light of 1 . 48pm 
that leak from the wavelength demultiplexer 6 are detected 
by this optical receiving element 7. Herein, by sufficiently 
suppressing crosstalk of the 1 . 55pm-light compared to the 
1. 48pm-light, it becomes possible to detect an abnormality 
in the transmission path by only checking for the existence 
of the 1. 48vim-light. Even in the case where optical devices 
such as an optical branch coupler and the like are inserted 
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between amplifiers, a decline in the level is slight (the 
degree of inserting losses of optical components) and the 
detecting level setting can be easily performed. 
[0014] 

[Effects of the Invention] As has been described above, 
detection of transmission path abnormalities due to an 
optical fiber cutting and a connector disconnection is 
carried out by detecting the exciting light of the subsequent 
optical fiber amplifier, therefore only distinguishing the 
existence of an output from the optical receiving element 
is sufficient and this can be carried out in a secure and 
easy circuit configuration. Furthermore, since a branching 
device for light based on an identical wavelength is not used, 
a decline in the output light after amplification can be 
reduced. 

[BRIEF. DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A view showing the configuration of the optical 
amplifier of the present invention. 

[Fig. 2] An explanatory view of transmission path abnormality 
detecting operations using the optical amplifier of the 
present invention . 

[Fig. 3] A view showing the configuration of the optical 
amplifier using the prior transmission path abnormality 
detecting method. 
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[Description of Symbols] 
1, 5 Optical isolator 

2 Er doped fiber 

3 Wavelength multiplexer 

4 Exciting light source 

6 Wavelength demultiplexer 

7 Optical receiving element 

8 Control circuit portion 
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